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ABSTRACT 


The Enlisted Sea/Shore Rotation Model presents a 
methodology for the orderly reassignment of U. S. Navy 
enlisted personnel between the sea and shore communities. 
The model is flexible enough to evaluate a number of rota- 
tion policy operations within the context of published 
constraints on tour lengths and manning levels. 

The primary objective is to propose alternate methods 
for sea/shore rotation management based on fixed tour 
lengths which will reduce the uncertainty of a rotation date 
to the individual. This was accomplished by assigning a 
firm projected rotation quarter (PRQ), and then modifying it 
to a specific month of rotation (MOR) within the PRQ, by 
notification, nine months prior to rotation. 

Auxiliary solutions were also evaluated which augmented 
the present billet structure to achieve specified manning 
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'.. ποις 10Ν 


A. BACKGROUND 

In order to maintain a broad experience base within the 
Navy's enlisted component, it has become necessary to rotate 
personnel on a periodic basis between the various duty 
assignments peculiar to a rating. The career development 
achieved by varied duty patterns is sound from both the 
individual's and the Navy's point of view. Each of the 
ratings has a unique set of skills associated with it. 

These skills partially determine to what extent the rating 
JS needed at sea or ashore. Skills particularly germane to 
shipboard operations will find a greater requirement for 
that rating at sea. The measure of skill requirement has 
ms been the billet structure, 

Optimally filling the billet structure with the given 
strength profile of a rating is the primary objective of 
most rotation planning devices in use today. As this is 
undertaken, the manning level (strength-to-billet ratio) of 
۳۲۰۰۱۱٦ 0.7-76 1s usually cited as a measure of the effective- 
Dee ۰٠۱۱٦٦٦۶ ۰۲٢۳٦٢٥ billet strueture. Often the ideal 
solution results in relatively long prescribed tour lengths 
either at sea or ashore depending on the rating's billet 
Structure. When, for example, it becomes necessary to limit 
the tour at sea or provide compensatory billets ashore, the 


Manning levels will likely undergo change. Since gross 





changes in the strength distribution are usually not 
immediately feasible, the maintenance of balanced manning 
levels is obtained by utilizing a sliding tour length. 

The rotation process today is an outgrowth of a survey 
system implemented for operational use in November, 1967. 
Basically this system surveyed a duty category for projected 
vacancies and set "cut-off dates" which represented the 
eligibility ia to rotate. For example, in the sea 
community, the sea duty commencement date (SDCD) was used 
as a cut-off date. This allowed personnel with a SDCD 
on or before the cut-off to submit requests for reassignment 
ın the next shore survey (SHORVEY). The system had several 
deficiencies, not the least of which was the coordination 
of the various surveys (SEAVEY, SHORVEY, NEUVEY, and OSVEY) 
within the Navy's rotation system. 

From the survey technique came the process of assigning 
Pormsleneths which contracted and expanded to meet the 
manning requirements. The variable tour concept ae "toured 
sea duty" and '""toured shore duty' is now used to control 


eligibility for rotation between the sea and shore communities. 


79 THE PROBLEM 

In this author's opinion, the adjustable tour length 
system has two serious shortcomings. First, the uncertainty 
of a rotation date disrupts the individual's plans. Without 
a credible projected rotation date (PRD), the parent command 


is hesitant to plan for the individual's relief. In the 





context of shipboard deployments, where crew stability is 
critical, the unknown factors of losses and gains are 
serious problems. To the individual, the impact of this 
uncertainty may well have an influence on career retention. 

The second drawback of variable tour length rotation is 
that it results in suboptimization of the forces which 
operate on aggregate billet manning. Promotion is one tool 
used to change strength levels within a given composite. 
Accessions to the rating, through technical schools, rate 
conversion or normal on-the-job training of apprentice 
inputs, represent another means for strength manipulations. 
If the tour lengths are varied to move strength quotas, 
the promotion and accession phenomenon will often appear to 
be haphazard in their attempts to regulate manning distribu- 
tions. A variable tour policy mitigates the coordinated 
effort of promotion and accession to control strengths 
within the composites. A secondary effect of changing a 
specific PRD is that the results are not confined to the 
composite undergoing the change. For example, lengthening 
the sea tours for E-5 radiomen may well result in future 
change requirements for E-6 radiomen, both at sea and ashore. 
The low credibility of published PRDs contributes to the 
fact that there is little restraint exercised in using the 
PRD to counter short-term manning crises. 

It is realized that the above assessment represents 


an oversimplification of an extremely complex system. The 





actual detailing process incorporates many safeguards and 
temporary fixes such as the practice of manning a billet 
requiring a specified paygrade with personnel from an 
adjacent paygrade as the need dictates. Additionally, 
special pre-deployment rules are designed to maintain crew 
stability. Also, there is a 12-month lockout whereby PRD 
changes are discouraged after the one-year point prior to 
rotation. In the face of continual billet changes, it is 
Ed through careful attention to detail that strengths 
even remotely resemble biliet requirements for the 
composites. 

Thus, the existing rotation system gains its flexibility 
to control the composite size at the expense of the career 
sailor, by adjusting his rótation date. The floating tour 
lengths impair the effectiveness of promotion and accessions 


in meeting manning balance. 


"۰۰۰۰۸۷۸۰/5 

This section will give a brief overview of the present 
state.of rotation management with reference to two different 
Models now used to predict tour lengths. 

The first such model is an analytical planning device 
developed by the Naval Personnel and Training Research 
Laboratory and discussed in Refs. 1 and 2. The model 
basically equates the demand for vacated shore billets by 
the rotatable sea composite to the supply of these billets 


ashore and calculates an equilibrium sea tour. The 





maintenance of the dynamic equilibrium achieved by the 

model necessitated changes in the sea tour lengths to keep 
apace of the policy instituted changes in promotion, billets 
and attrition. 

The second model, developed by PERS N12, was an 
puctronal tool used to Investigate the impact of policy 
change on the existing sea/shore rotation system. The 
ATLAS tour simulator was a simulation utilizing BUPERS 
supplied parameters, such as promotion, attrition, billet 
and strength profiles, and initial sea and shore tour 
lengths. Improved tour lengths for the E-5/E-6 and E-7/E-9 
communities subject to manning criteria were the outputs 
of this model. The simulation was run for eight years 
with the inputs to the E-5/E-6 composites empirically 
derived from past data. The model often suggested major 
madasEsorn existing tour lengths in order to meet even 


Maning over the period of the simulation. 





II. PROBLEM FORMULATION 


08058 OBJECTIVE 

The objective of the Enlisted Sea/Shore Rotation Model 
E to evaluate policies that are based on fixed tour 
lengths. For the policies under investigation, the enlisted 
man would receive a projected rotation quarter (PRQ) upon 
arrival to the composite that would remain fixed for the 
duration of his stay in the composite. It is intended that 
Werner per Se, cease to be a control variable in 


achieving balanced manning. 


E PROCEDURES 

The quarterly cohort can be thought of as those 
7۰٦7٣۱0315 in à composite with the same PRQ, e.g., fourth 
quarter fiscal year 1977. As the quarterly cohort progressed 
through the simulation toward its eventual rotation, the 
size was modified by the forces of attrition and promotion. 
When the cohort reached its rotation quarter, it was divided 
into three monthly segments. For a "uniform" detailing 
policy, the monthly segments were simply one-third of the 
quarterly cohort. The final policy investigated the use of 
a "proportional" or detailing guidance methodology, whereby 
the monthly segments were proportioned in a manner that 
reduced the manning level difference between the sea and 


shore composites. 


10 





٣٣۰٠٠٠٠٠3٦٠٠0116. 700116361670715 entailed modifications 
to the billet structures to achieve equal manning in each of 
the paygrade composites. This was accomplished by billet 
augmentations to either the sea or shore communities. These 
policies represent only half solutions to manning level 
Mo neces since they simply create or destroy billets with- 
out regard for the billet requirements or the strength 
changes necessary to fill them. The creation of requirements 
and the building of strengths are longer term undertakings. 

The model was used to investigate four basic touring 
schemes but is not limited to these applications. The 
policies tested are as follows: 

۲٣٠٠۰ Three Year Tours. Since there is a strong equity 
argument for tours of the same length whether at sea or 
۰٠۰۹۶٢ this application served as a starting point for 
policy evaluation. Each individual was assigned a three- 
year tour. Monthly rotation was applied uniformly to the 
Guarterly cohort. An auxiliary run (RUN 2) was made using 
the nominal three-year tour in which billets were augmented. 
RUN 5. First Modification., Contingent upon whether the 
rating under investigation had a greater requirement at sea 
come one of the tours was relaxed by up to two quarters 
from the nominal three years. The actual modification 
depended on the magnitude of the manning level imbalance. 
Uniform detailing was applied to the quarterly cohort up 


on rotation. 


1 





RUN 4. Second Modification. Similar to the first 
modification of tour lengths, this policy allowed an 
additional tour length relaxation of up to two quarters. 

The application represented a differentially applied 

Puri policy which shortened tours to no less than two 
years for the type duty (sea or shore) with fewer billet 
requirements, while maintaining the nominal three-year tour 
Bene duty type with the greater requirement. The policy 
was applied independently to each paygrade composite since 
771775771871665 across composites varied. Once again the monthly 
rotation was one-third of the quarterly cohort. An additional 
run (RUN 5) was made using these "second modification" tours 
with billet augmentation to achieve even manning between the 
sea and Shore composites of like paygrades. 

'- ο Application. The final policy to 
be investigated was an application of monthly proportional 
٠۰٠۰۱۱٥7٣۷ ۰۲0۲٦٥٥ second modification tours. The detailer 
guidance was implemented to further reduce manning level 
differences on BI monthly rotation level by recommending 
the appropriate proportion of the quarterly cohort to be 
rotated during each month of the quarter. 

The policies described above show the feasibility of 
arriving at and assigning a fixed projected rotation quarter 
(BRO) for each individual in the rating. This PRQ would be 
mere precisely defined ish the use of detailing 
guidance) by notifying the individual nine months prior to 


rotation of his month of rotation (MOR). 
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CEC. ME ۲ 1۳٦۶ 5۷۳۰۰ ۶۱۰٠٢۷5 01۲1۷86185 

With the primary objective of reducing the uncertainty 
of a tour length, it should be sufficient to note that the 
assignment of fixed vis-a-vis varying tour lengths represent 
reductions in uncertainty, 

When comparing different rotation policies, the 
magnitudes of the manning level differences by paygrade 
between the sea and shore composites should be measured. 
If X(sea) represents the sea manning level (strength-to- 
Ile ratio) for a certain rating and paygrade at sea, 
and X(shore) is the counterpart ashore, then a natural 


measure of the rotational effectiveness for month i is: 


E-8/E-9 
0. = [X(sea) - X(shore) 
5 


When computed monthly and summed over the months of the 


simulation, an overall measure of rotational effectiveness 


1 
E Σ, οι 
months i 
A small value of this measure (¢) reflects a better 
policy from an equitable manning viewpoint. The manning 


level differential term [X(sea) - X(shore)] is squared to 
attribute more weight to the gross differences in manning 


level between the paygrade composites. 
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memanng level balance should not be the sole 
Criterion for measuring policy effectiveness, as extremely 
high or low manning levels that were equal would be accept- 
able. Statistics on the average, maximum and minimum 
manning levels are also compiled: during the simulation. 
Minimum manning levels are always of interest when evaluating 
rotation policies since they indicate that units may be 
unable to operate effectively for want of qualified personnel. 
s ise too high manning levels represent the inefficient 
use of personnel. 

Thus, both the magnitude and the difference in manning 
levels for a paygrade at sea and ashore and the magnitudes 
of those levels themselves are important when comparing 
different rotation policies. While the above measures of 
mr a ΙΕπ655 were selected to compare fixed tour policies, 
they may be useful in drawing certain conclusions with 
peeard to fixed versus variable touring based purely on 


Hamming Level criteria. 
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''' TT ENLISTED SEA, SHORE ROTATION MODEL 


A simulation model was selected since the interaction 
of attrition, promotion and rotation is difficult to 
account for in closed form. Also, it was desirable to 
207۸57۰0126 some variation to the initial distribution of 
personnel in the quarterly cohorts and to the number of 
geırtcerly accessions to the apprentice rating group. It 
was not intended that the model exactly portray the present 
detailing operation. It was, however, to provide a vehicle 
for the investigation of new rotation schemes and give some 
ETc O their relative effectiveness. 

The flow of individuals between the paygrade/duty type 
composites by rotation or promotion and the effects of 
attrition and accessions suggest a basic queuing model. 


FORTRAN was chosen for the simulation language. 


A. INPUT ELEMENTS 

The five input data variables consisted of promotion 
and continuation statistics, nominal tour lengths, and 
current strength and billet profiles. These dara were 
supplied by the Bureau of Naval Personnel and their deriva- 
Pron τς fully explained in Appendix B. 

Additionally, a set of six control variables, as defined 
in Appendix C, were used exogeneously to facilitate sensi- 
tivity analyses and make the model more flexible to the 


peculiarities of the rating being investigated. 
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B. MODEL DESIGN 

The simulation model features monthly rotation and S 
quarterly promotion, attrition and accessions. The basic 
rotation unit is the quarterly cohort as previously - 
described. The matrix of quarterly cohorts is arranged 
with rows representing the composite (paygrade and sea or 
shore duty type) and the columns indicative of the number of 
Beers -remaining until the cohort reaches rotation 
eligibility. 

Thus, horizontal movement within the matrix comes with 
the passage of simulation time. Vertical movement of 
individuals is accomplished by either rotation, from the 
cohorts eligible to rotate, or promotion upward to another 
composite of the same duty type. No attempt was made to 
model a reduction in paygrade which occurs, though infre- 
quently, through disciplinary action. To maintain some 
semblance of overall strength stability within the matrix, 
the quarterly accessions to the E-1/E-3 communities were ٤ خد‎ 
equal to the total attrition from the entire rating through 
Ee previous quarter. If reliable data on the projected 
inputs tor the six years were available, they could have 
bored. the division of total accessions between the 
sea and shore apprentice composites was done quarterly 
to maintain an equal manning level between them. 

The choice of six years for the duration of the simulation 


Was am arbitrary one. It was anticipated that this time frame 
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۰۰٠٠۰۶ ٣٠٦٦5710 16 indication of the policy's effect while 
not implying that the exogeneous variables of attrition or 
promotion remain static indefinitely. | 

The enlisted paygrade structure was stratified into 
12 composites, six at sea and six ashore. For simplicity, 
the paygrades of E-8 and E-9 were combined. These personnel 
represent the upper level leaders and senior supervisors in 
the enlisted ratings. Similarly, the paygrades of E-1, E-2 
and E-3 were combined to serve as a reservoir of apprentices 
for the rating to draw from. It is into these apprentice 
blocks that some rating-designated, but more undesignated 
ii '" enter and beein serving their tours. Both the 
input streams and the output statistics are segmented as 


Emownein Figure I. 


E8/E9 ες 3ء۶‎ 





figure 1 


۲۶062115 of each 72-month rotation run were made to 
investigate the effects of variability in the initial spread 
of personnel across the tour quarters and in the size of the 
accessions applied quarterly. Twenty repetitions were made 
"επ case. 

The model was separated into a main program and six 
subroutines. Each is described briefly in the outline 
portion of the enclosed computer program. Figure 2 is a 


simple block presentation of the model's design. 
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MAIN PROGRAM 


READ aI NEUT 
INITIALIZE 
POLICY VARIABLES 
START 
ορ ο LOOP 


INITIALIZE 
REPETITION VARIABLES 


START 
"۶۰۱ 
SUBROUTINE INELL 
SUBROUTINE SEREAD 


START 
SIX YEARS OF ROTATION 


SUBROUTINE MONTR 







SUBROUTINE ROTN 


END 
THREE MONTH LOOP 


SUBROUTINE ATPRO 


END 
SINT IRS OF 208۵ 


"۱ TT η. 


END 
POLICY Leer 


ρω 
ں‎ 


Faemre 2 
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OUTPUT ELEMENTS 

ie same output was provided fer each of the four 
basic and two auxiliary billet augmentation runs. The 
first six types of output data are in the same 12-element 
format shown in Figure 1. Reference to the sample computer 
output is recommended for the explanation of output elements 
given below. 

im BILE! Unless the policy in effect involved the 
augmentation of billets, this element was the same as the 
initial input of billet requirements. If the run was for 
billet augmentation, this element reflected the new suggested 
bet requirement. 

2. "BILLET DIFF" This showed changes in billet 
requirements for the two policies involving augmentation. 

3. "CORRECTED PRQ" This element provided the tour 
lengths in quarters assigned to members of the composite 
"ort each policy run. 

4, MAX MAN LEVEL" For each repetition of the 72- 
month simulation of a policy, the maximum manning level 
attained by the composite was stored. This element gave 
the average of these maximum manning levels. 

5. “MIN MAN LEVEL" Similar to the above computations, 
the average of the minimum manning levels was recorded for 
۶0۱1٢006 568615165. 

6. "AVE MAN LEVEL" A gross average manning level for 


each composite was recorded under this heading. If 20 
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bepeotitions of 72 months rotation for each policy were 
run, the gross composite average manning level was computed 
from 1440 (20 times 72) observations. 

iiemicxt Section OL Output was devoted to recording the 
values of the monthly objective function, θ., under the 
heading of '"SUMSQ ML DIFF." The monthly 9, were summed 
over the 72 rotation intervals and presented as the overall 
measure of effectiveness, $, beside the title, "SUM OF 
SUMSQ ML DIFF." 

ο ος presentation Of whe monthly objective function 
reale to facilitate the interpretation of results. For 
this the CALCOMP plotter was used to show the value of the 


Y 


monthly 9: ioc tM der Investigation. 
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IV. CONCLUSIONS AND RECOMMENDATIONS 


The Enlisted Sea/Shore Rotation Model provides a 
procedure for the reassignment of personnel on a fixed 
tour basis between the sea and shore composites. Within 
the framework of this methodology, a series of basic tour 
length and billet augmentation policies were investigated. 
The assignment of a fixed PRQ and subsequent month of 
rotation (MOR) specifically addressed the reduction of 
individual uncertainty. The use of monthly proportional 
(detailing guidance) rotation eligibility allowed a micro- 


level correction of manning level differences. 


ου VT ERPRETATION OF RESULTS 
Tabled below are the values of the objective function 
(meron three representative ratings where the standard control 


variables, as explained in Appendix A, were utilized. 
πω μασ σσ 
1 3/3 Tours EETE 1676,0 


4 MOD2 1222.0 357.8 
Proportional 
6 κ 17.8 1038.5 277,5 
Detailing 


More inclusive measures of effectiveness, such as 



















manning level magnitudes, are provided in the sample com- 


Pater output for the three ratings. 
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۰۰۰٠٠۰۰۱ ۲٦3" 677۱۲1۰ 30164 data, the relaxation of 
ποι lengths and the application of detailing guidance 
En (ed a sizeable improvement in the objective function 
for all three ratings. The average manning level across 
the rating showed less variability as tours were modified 
and detailing guidance was applied. This was indicative 
of a more efficient overall assignment of personnel to 
billets. The absolute differences between the average 
maximum and minimum manning levels within the composites 
were also reduced. 

It was indicated earlier that fixing the tour lengths 
for a composite would facilitate the use of promotion as 
sI σοι in regulating the strength profile. This procedure 
was briefly applied to the radioman rating with a resulting 
ت۰‎ νι reduction in the three-year tour objective 
۹ء‎ ($). The regulated promotion stream necessary to 
achieve this reduction is tabled in Appendix A. It is under- 
s Elat there 1s a high correlation between promotion 
and continuation in the service; thus the sole application 
ef promotion to achieve manning balance might be counter- 
productive. Reference 3 proposes a computerized advancement 
Planning model which could be applied more effectively to 
ντ ;: ΕΕ fixed tour length rotation. Reference 4 dis- 
cusses a methodology for recruit input planning that could 
likewise be applied to fixed tour lengths. 

Policy runs two and five entail billet augmentation 


applications to the fixed tours. This procedure might be 
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useful] in the determination of additional billet requirements 
lor chore Compensation’ of a rating exhibiting gross 
differences in sea and shore billet requirements. One such 
rating is the machinistmate, and the suggested billet 


augmentation pattern appears in the sample computer output. 


B. RECOMMENDATIONS 

The Enlisted Sea/Shore Rotation Model is the by- 
product of an attempt to evaluate the effectiveness of 
certain rotation schemes based on a premise of fixed tour 
lengths. It is a basic queuing simulation that could be 
modified to investigate other facets of rotation management. 
ome extensions of the present application might include the 
following. 

1. <A complete investigation of the use of accessions 
and feasible promotion rates to achieve manning criteria 
in a fixed tour length environment. 

2. The implementation of a major billet reorganization 
for the rating. This could come about by the losses or 
EMS OL ships/shore installations or the introduction of 
a new weapons system. 

3. A costing feature could present tradeoffs between 
nne Criteria and the cost of the required rotation 
moves. | 

4. The improvement in manning criteria to be achieved 
by allowing billets to be manned by other than specified 


paygrades or ratings. 
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٠۰۰ e O could in o porate obligated service 
ο πποπεπυς ter rotatıon eligibility to either the Shore 
or sea community. 

It is believed that the reduction of the individual 
career sallor's rotation date uncertainty is a sound 
Mimestment in hys future retention. The elimination of the 
Variable tour length in rotation management represents a 
ο flexibility to Some extent, but it also will focus 
the attention of the rotation manager on other alternative 
measures to achieve the same result within the confines of 


Sabe tour patterns. 


24 





APPENDIX A: SENSITIVITY ANALYSES 


This appendix is concerned with the sensitivity of the 
overall objective function $ to the separate applications 
of the control variables. Since the model was initially 
conceived to assign some relative effectiveness measure 
to the various policies tested, it could be argued that 
any set of reasonable control variables would adequately 
show this. An investigation of the effects of the control 
crrteria is, however, instructive to an overall under- 
standing of the model. A full description of the use of 
B scontrol variables is provided in Appendix C. 

The radioman rating (rating code 1500) was chosen for 
the analysis. Although not considered a shore "deprived" 
rating, the radioman does have approximately twice as many 
sea as shore billets. The sensitivity of the separate 
controls was tested using the standard values listed below, 


Changing only the specific variable under investigation. 


Control Variable RK(1) RK(2) RK(3) RK(4) RK(5) RK(6) 


"standard value το . 05 . 025 2-0 . 00 . 00 


ο ο CE is a plot of the tour modification threshold, 
RK(1), against q for the indicated policy run. For average 
manning level differences greater than RK(1), the tour 
length was modified in the manner specified in Appendix C. 


From Figure 3 it appears that for this particular rating, 
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a lower threshold would produce a lower (better) objective 
function. The better value of .05 will be used in a subse- 
quent evaluation of a better mix of the first three control 


variables. 


figure 3 
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K. 025  .05 .075 1 125 15 RK(1) 


Tour Modification Threshold 


In a similar fashion, the two variables involved with 
the application of detailer guidance (policy six) are plotted 
against the objective function in Figure 4, These seven 
two-variable sets represent only a few of the possible 
combinations of proportional detailing thresholds [RK(2) and 
RK(3)]. A system of applying extreme proportioning where 


monthly manning level differentials are greater than .05 and 
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moderate detailing elsewhere appears to be more "optimal" 
than the standard variable application. It was found that 
the sensitivity of the threshold controls depended in part 


on the rating under investigation. 


figure 4 


16 
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Bc | 


0 ο 05 5ھ.۔‎ 025 ,025 .075 RK(3) 
ep a t — 
5ء 075‚ ; 075 025 5ء‎ 1 RK(2 ) 


‘Detailing Guidance Thresholds 


Figures 5a and 5b are a comparison of the monthly 
squared manning level differentials utilizing the standard 
and Mote ‘Optimal’ threshold sets respectively. The better 
detailing guidance threshold set is .00 and .05 for RK(3) 
and RK(2). 
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Wr scu itivity Of the model to variations in the initial 


dun c OL quarterly cohorts is depicted in Figure 6. 


figure 6 





a ¿3 > of 9 RK(5) 


Initial Spread "Variance Factor 


With no variability each cohort reflected only the 
οἱ attrition whereby, relatively fewer personnel 
usse cohort that had longer to serve before rotation 
eligibility. Likewise, more personnel in the cohort had 
attained promotion toward the end of their tour than at the 
066 ۰ 

Variability was achieved by changing the initial cohort 
size and the number promoted by a factor of up to plus or 
munus AS Figure 6 indicates, the objective function 


ο í ively insensitive to this type oi variation. 
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secunda method for introdueing varıatıomaewas applied 
ο ο οπές accessions Of apprentice (E-1/E-3) compos - 
Mei Ihe nominal quarterly input (Sum Of previous quarter's 
toral attrition) was changed by a factor of plus or minus 
RK(6) or less, to achieve some measure of accession alloca- 
tion variability. This Cute 1smeusuerdted wn" Trleure -7 
and does not appear to appreciably change the value of the 
Objective function for values of RK(6) less than .70. 
weater variability caused major changes in the value of 9 
eaS Oae rossover in the preference of proportional over 
"ΠῚ detalling policies. It is hypothesized that this 
Mut induced instability results in oscillations of the 
Gmamecrly rotation eligibles which in turn hampers the 


۳٣۰۰۰٠٠٠٦٦۹٦ 111٤7 of the proportional detailing process. 
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The basic 72-month simulation was extended to 96 months 
uoEvestrsate the" possasbility that a cyclic pattern was 
developing in the values of the monthly objective function 
over the longer period. This was not found to be the case 
with the ratings tested. The level of 0: remained relative- 
iveconstant between the six and eight-year points. 

The sensitivity of the exogeneous promotion stream to 
improvement of $ was studied briefly to support the hypothe- 
sis that promotion could be applied as a tool for strength 
manipulations. The table below represents one such regu- 
lated promotion stream which resulted in a reduction of 4 
iM 6.0 to 44.0 using the 3/3 tour length policy, Similar 
reductions were observed for all policies under the new 


regulated promotion stream. 
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ARPENDIX 3000006 


The input data streams used in the rotation model were, 
as explained in the body of the text, 12 element vectors 
representing the sea and shore paygrade composites. For 
επ purposes of this study, duty types one and six were 
defined as shore duty and duty types two, three and four 
Neme considered sea duty. The personnel in type duty five 
۳٣۰۰٣۰٠٠۰٠۰٦ time for rotationspurpeses) were 1800۶۹۰ 

Continuation statistics used to compute a composite's 
ο ου attrition were provided by PERS N under the title 
il IT iy Continuation Rates for FY-72." They were tabled by 
Bane, paygrade and duty type and are current as of 30 July 
1972. The continuation fraction for a composite can be 
thought of as the ratio of the number of men who were in the 
composite on 6/30/71 and are still in the Navy on 6/30/72, 
to رہ تک‎ number of men in the composite on 6/30/71. 

۲۰٥٣107 statistics were lxkewise a product of PERS N 
and tabled in a form similar to the continuation. The 
composite promotion fraction is simply the ratio of the 
number of men who were in the Navy from 6/30/71 to 6/30/72 
büt who are not in composite X on 6/30/72 to the total 
number of men in composite X on 6/30/71. 

khe current strength and billet structures were generated 
by the Naval Personnel and Training Research Laboratory and 


etmnent as of 50 August 1972. 





ΠΙΟ ۸٢64 


IE SimulatlOl program utilizes six control variables 
whach are read in as data to facilitate sensitivity analysis. 
This allowed the investigation of the effects of certain key 
parameters and decision thresholds used in the program. The 
control variables used, their application and the standard 
values picked for the sample output are as follows: 

DM sis the tour length modification threshold. 
iieweontro! was used in the INITL subroutine to modify the 
Meent tour length if the average difference in manning 
NS over the previous Tuh of 72 months was greater than 
٣۰٠٠٠٠٠٠ ^A standard value of „10 was used as the threshold 
To the output shown. 

RK(2) and RK(3). These represent the proportional 
detailing thresholds. For monthly manning level differences 
between the shore and sea composites of less than RK(3), 
Mieronmlmecetalling across the quarter was applied, 1.e., on>- 
third of the composite's rotatable population was moved 
each month. For monthly differences between RK(2) and RK(3), 
moderate contraction/extension of the tours was undertaken 
to the extent that either two-thirds or none of the 
quem ter's output was rotated in the first or eee month of 
the quarter. The remaining one-third rotated in the middle 
month of the quarter. Extreme contraction/extension was 
applied for monthly manning level differences of greater 


than RK(2). This meant that all rotation for the composite 


SS 





٣۰۰٠ ۱۱۷٦٦۲11677۰ the first or the last month of the 
ΙΙ: e et andard values of .05 and .025 were chosen 
Tor 7) and RK(3), respectively. 

ΙΙ. ;νατταπτς 15 {Π6 unit value by which 
the tour lengths were changed when required by RK(1). For 
ratings with more shore than sea billets, the variable was 
negative, indicating that the sea tours only were to be 
nom ug itossHouldebesremembered that the model in its 
present form starts with tours of three years for everyone 
Gum gio (L res the policy by décrimenting the tour lengths 
CET at sea, tor ratings which have more shore require- 
nens Or more commonly by decrimenting the shore tour 
Mito: the m seagoing ratings. As an example, a 
decriment variable of 2 would mean that when the tour 
modification threshold RK(1) was exceeded by the composite, 
ems lore tour length would be decrimented by two quarters. 
ιν πμ ὑπ τος tour modification occurs only once in 
the initial setup for two of the six policies investigated; 
Runs 3 and 4. 

ι.,7;7:;π the variance to be introduced 
me the Initial Spread of strength across the rotation 
ον ο ο. ο πσα Μοπες Carlo technique [Ref. 5], the 
number of personnel assigned to each quarterly cohort is 
Varied uniformly by plus or minus RK(5) or less. An alter- 
native scheme could have been used to generate random 


ο πας varladatés LO De applied to the cohorts. 
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IO). Similar to thé above, this control variable 





introduces variance into the quarterly inputs to the E-1/ 
E-3 sea and shore composites. The standard values for both 


the variance controls 1s .00. 
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